Introduction
Initiating a customer-staff interaction is a highly significant part of any service encounter. Failing to recognise the customer's interest to initiate an interaction may be fatal for the service encounter as a whole. Such mistakes are preventable and thus, constitute one of the worst outcomes of a service encounter (Smith et al. 1999) . Even if the customer is eventually noticed and offered a high compensation, the initially failed and repaired service was perceived as worse than an error-free service (McCollough et al. 2000) . Consequently, accurately detecting a customer's intention to interact is essential in service encounters. An increasing number of robots is used in the service domain (International Federation of Robotics 2013). These robots have to interact with customers who do not have prior knowledge about the technology being used. Thus, a robot has to understand the customers' natural intuitive behaviour, specifically when initiating an interaction. This is one of the most difficult challenges in a bar scenario with several customers. The cues that are used for signalling the intention to order a drink might be very subtle, e.g. if a customer sits at the bar and decides to order another drink, s/he might not get up or move to another location. On the other hand, the system should not respond to everybody because inviting customers to place an order if they had no intention to do so is annoying for them. Additionally, recognising the scene through the robot's sensors is complicated by the fact that bars are often dimly lit and noisy environments. Thus, an explicit and robust account of detecting customers who wish to place an order is crucial.
1.1
Intention Recognition Identifying customers who would like to order a drink requires that the robot recognises the actions that the customers are currently performing and, most importantly, it has to understand the customers' intention. Goals and intentions have to be distinguished at various levels (Jeannerod 2006; Searle 1983;  Van Overwalle and Baetens 2009). We use the term 'intention' to refer to the meaning that an agent aims to communicate by performing an action. In contrast, 'goal' refers to the immediate effect that an action or a sequence of actions may have. For example, cracking an egg into a bowl could be part of a sequence of actions with the goal of preparing scrambled eggs. The agent's intention could be to communicate that s/he takes care of the meal whereas the interlocutor should continue with another task. Levinson (1995, 227) referred to this kind of communicative actions as 'signals' and argued that the agent's intention is the premise of the observable actions. In terms of logic, inferring the intention means identifying the premise from a given conclusion (observable actions), which is logically intractable (Levinson 1995, 231) . This is due to the fact that there is an infinite set of premises that would warrant the same conclusion, e.g. conclusion 'p' can be drawn given 'q&p' or 'q&(q→p)' or '(p|q)&(p&¬q)' and so on. However, humans can understand social signals by relying on heuristics and their knowledge of normally expected behaviour (Levinson 1995) . Thus, our approach is to make use of the social skills of customers, bartenders and participants in lab experiments in order to identify the relevant signals normally used in the bar scenario.
The first step in understanding an agent's intention is action recognition. This was defined as matching the percept of an action to a corresponding action in memory (e.g., Jeannerod 2006). In humans, the so-called mirrorneurons contribute to recognising actions and to identifying their goal (Iacoboni et al. 2005; Johnson-Frey et al. 2003; Kilner et al. 2007; Wurm and Schubotz 2012; Van Overwalle and Baetens 2009) . The bartending robot has to rely on computer vision for recognising non-verbal actions. Research in this area has focused on correctly classifying actions such as waving, walking and running (Poppe 2010). Also, the agent's pose (Shotton et al. 2013) , hands and face can be identified and tracked (Baltzakis et al. 2012) . This means the robotic sensors are able to extract the posture, movements and actions performed by the customers in (close to) real-time. As a second step, these data have to be interpreted in a social context.
Within the clearly defined scenario of a bartending robot, deriving the customers' intentions can be simplified. Before a service interaction has started, the robot has to distinguish between customers who would like to initiate an interaction and those who do not. This distinction has to be precise and robust. In order to achieve this, a set of explicit rules is required to specify what is necessary and sufficient for recognising that a customer is bidding for attention. The necessary signals are present in all interactions. Thus, the absence of a necessary signal allows the system to conclude that it should not respond
